Original Article 

J Gynecol Oncol Vol. 24, No. 1:14-20 
http://dx.doi.Org/10.3802/jgo.2013.24.1.14 



Risk factor analysis of coexisting endometrial carcinoma 
in patients with endometrial hyperplasia: a retrospective 
observational study of Taiwanese Gynecologic Oncology 
Group 

Yu-Li Chen 1 , Kung-Liahng Wang 2 , Min-Yu Chen 3 , Mu-Hsien Yu 4 , Chen-Hsuan Wu 5 , Yu-Min Ke 5 , Yi-Jen Chen 7 , 
Yin-Yi Chang 8 , Keng-Fu Hsu 9 , Ming-Shyen Yen 7 

'Gynecologic Cancer Center, Department of Obstetrics and Gynecology, Cathay General Hospital and Department of Obstetrics 
and Gynecology, National Taiwan University Hospital, National Taiwan University College of Medicine, Taipei; department of 
Obstetrics and Gynecology, Mackay Memorial Hospital, Mackay Medical College, Department of Nursing, Mackay Medicine, 
Nursing and Management College, and Department of Obstetrics and Gynecology, Taipei Medical University, Taipei; department 
of Obstetrics and Gynecology, Chang Gung Memorial Hospital, Chang Gung University College of Medicine, Taoyuan; department 
of Obstetrics and Gynecology, Tri-Service General Hospital, National Defense Medical Center, Taipei; division of Gynecologic 
Oncology, Department of Obstetrics and Gynecology, Kaohsiung Chang Gung Memorial Hospital, Chang Gung University College 
of Medicine, Kaohsiung; department of Obstetrics and Gynecology, Taichung Veterans General Hospital, Taichung; department 
of Obstetrics and Gynecology, Taipei Veterans General Hospital and Department of Obstetrics and Gynecology, National Yang- 
Ming University School of Medicine, Taipei; department of Obstetrics and Gynecology, China Medical University Hospital, China 
Medical University College of Medicine, Taichung; department of Obstetrics and Gynecology, National Cheng Kung University 
Hospital, National Cheng Kung University College of Medicine, Tainan, Taiwan 

See accompanying editorial on page 1 . 

Objective: To evaluate the clinical outcome and parameters related to coexisting endometrial carcinoma in women with tissue- 
diagnosed endometrial hyperplasia. 

Methods: Between January 1991 and December 2009, three hundred and eighty-six patients with the presumptive diagnosis 
of endometrial hyperplasia were retrieved. Among these, one hundred and twenty-five patients were identified as having 
coexisting endometrial carcinoma in hysterectomy specimens. The three hundred and eighty-six patients were divided into two 
groups: the hyperplasia-benign group (261 cases) and the hyperplasia-malignant group (1 25 cases). Several clinical parameters 
including age, menopausal status, history of abnormal uterine bleeding, obstetrical history, medical history of diabetes and 
hypertension, BMI, and preoperative pathologic results were investigated. 

Results: Age >53 (odds ratio [OR], 2.40; 95% confidence interval [CI], 1.26 to 4.57), menopausal status (OR, 2.07; 95% CI, 1.14 
to 3.76), diabetes history (OR, 7.33; 95% CI, 2.79 to 19.26), abnormal uterine bleeding (OR, 3.99; 95% CI, 1.22 to 13.02), atypical 
endometrial hyperplasia (OR, 7.38; 95% CI, 4.03 to 13.49), and body mass index >27 (OR, 3.24; 95% CI, 1.76 to 5.97) were 
independent risk factors for prediction of endometrial hyperplasia coexisting with endometrial carcinoma. The diagnostic 
efficacy of atypical endometrial hyperplasia to predict the endometrial hyperplasia coexisting with endometrial carcinoma was 
better than or similar to those of other independent factors and combinations of these factors. 

Conclusion: Coexisting malignancy should be considered when examining endometrial hyperplasia patients with the related 
risk factors, especially atypical endometrial hyperplasia. 
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INTRODUCTION 

The endometrioid neoplastic lesions of the endometrium have 
been proposed to be the end point of a continuum of morpho- 
logically hyperplastic lesions [1]. According to the World Health 
Organization classification system in 1994 (WH094), endometri- 
al hyperplasia can be divided into four categories: simple hyper- 
plasia, complex hyperplasia, simple hyperplasia with atypia, and 
complex hyperplasia with atypia [2]. Endometrial hyperplasia is 
defined as a proliferation of glands of irregular size and shape 
with an increase in the glands/stroma ratio [3]. It is typically di- 
agnosed by endometrial biopsy or curettage when a woman 
is noted as suffering from abnormal uterine bleeding. 

Atypical endometrial hyperplasia (AEH) has been strongly 
associated with endometrial carcinoma [2]. Therefore, hyster- 
ectomy would be recommended for postmenopausal women 
with cytologic atypia because of the high risk of coexisting en- 
dometrial carcinoma and progression to cancer [3]. In Taiwan, 
operation would be suggested to the women with cytologic 
atypia, including postmenopausal women and those without 
fertility intention. High-dose progestin therapy (megestrol ac- 
etate, 160 to 320 mg/day) would be given to those cytologic 
atypia cases with fertility desire. Therapy would be continued 
for 2 to 3 months, and endometrial evaluation would be per- 
formed 3 to 4 weeks after completion of treatment. Periodic 
endometrial biopsy or transvaginal ultrasonography would 
be arranged after progestin therapy for atypical hyperplasia. 
Hysterectomy would also be recommended for these patients 
after completion of fertility concern. 

However, the WH094 criteria are largely subjective and have 
been criticized for low reproducibility [4]. One pathologic re- 
view by the Gynecology Oncology Group (GOG) also failed to 
demonstrate the consistency of differentiation between AEH 
and carcinoma [1]. Even though the Endometrial Collaborative 
Group has suggested a new concept, endometrial intraepithe- 
lial neoplasia (EIN), for superior reproducibility, the system has 
not undergone evaluation with regards to reproducibility and 
prospective assessment [4,5]. Therefore, more investigations 
should be explored for coexisting endometrial carcinoma in 
patients with endometrial hyperplasia. 

The reported rate of coexisting endometrial carcinoma with 
the initial attempt to treat AEH is increasing [1,6]. Other clini- 
cal parameters for endometrial hyperplasia patients coexist- 
ing with endometrial carcinoma were not well analyzed. Our 
previous investigation has shown that cytologic atypia and 
high body mass index (BMI) are both independent factors for 
coexisting endometrial carcinoma in endometrial hyperplasia 
women [7]. Therefore, we submitted this current study to the 
Taiwanese Gynecologic Oncology Group (TGOG) for a ret- 
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respective multi-center investigation to evaluate the clinical 
outcome and parameters related to coexisting endometrial 
carcinoma in women with tissue-diagnosed endometrial hy- 
perplasia. Then, a more suitable management modality could 
then be proposed for these endometrial hyperplasia patients 
with coexisting endometrial carcinoma. 



MATERIALS AND METHODS 

We retrospectively reviewed the cases undergoing indicated 
hysterectomies for gynecologic tumors between January 
1991 and December 2009 in TGOG database. Among these 
women, three hundred and eighty-six patients with preopera- 
tive diagnosis of endometrial hyperplasia were identified be- 
fore hysterectomies. Two hundred and eighty-three patients 
were diagnosed as endometrial hyperplasia by the dilation 
and curettage, 71 cases by the pipelle biopsy, and 32 women 
by hysteroscopic biopsy. One hundred and twenty-five of the 
386 cases had been diagnosed as endometrial carcinoma, but 
the other 261 women did not have malignant components in 
their hysterectomy specimens. In all hospitals, the institutional 
review boards approved this multi-center retrospective study. 

Depending on the final pathologic results of hysterectomy, 
we divided the 386 patients into two groups: the hyperplasia- 
benign, i.e. hyperplasia without malignancy (261 cases) and 
the hyperplasia-malignant, i.e. hyperplasia with malignancy 
(125 cases). Several clinical parameters including age, meno- 
pausal status, history of abnormal uterine bleeding, obstetrical 
history, medical history of diabetes and hypertension, BMI and 
preoperative pathologic results were reviewed and investigat- 
ed for these studied population. The clinical and pathologic 
characteristics of the 125 patients diagnosed as having endo- 
metrial carcinoma postoperatively were also reviewed. The 
histological grading of endometrial carcinoma was based on 
International Federation of Gynecology and Obstetrics (FIGO) 
definitions proposed in 1988 [8], 

For most of the patients with endometrial carcinoma, peri- 
odic examinations during follow-up included history taking, 
pelvic examinations, regional lymph nodes palpation and 
vault smear. Tumor markers, such as cancer antigen 1 25 (CA- 
125) and carcinoembryonic antigen (CEA), were also tested. 
Computed tomography or magnetic resonance imaging was 
performed for suspected disease recurrence. Abnormal find- 
ings of imaging studies, elevated tumor marker (>2 folds of 
upper normal limits) of two consecutive tests in 2 week-inter- 
val, positive aspiration cytology, or tissue proven from biopsy 
was defined as recurrence. 

Statistical analyses were performed using SAS ver. 9.2 (SAS 
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Institute Inc., Cary, NC, USA). The demographic and clinical pa- 
rameters including age, gravidity, parity, menopause status, hy- 
pertension history, diabetes history, bleeding history, preopera- 
tion pathology and BMI from 261 benign hyperplasia and 125 
malignant hyperplasia patients were first screened by simple 
logistic regression analysis. Selected parameters were further 
analyzed by multiple logistic regression to obtain for prediction 
of coexisting endometrial carcinoma in endometrial hyper- 
plasia. Finally, the diagnostic efficacies of each independent 
parameter and combinations of these factors were analyzed 



by receiver operating characteristic (ROC) curve. All tests were 
two-sided, and statistical significance was accepted for p<0.05. 

RESULTS 

In our survey, the mean age of this studied population 
was 48.98 years. These 386 patients were divided into two 
groups: the hyperplasia-benign group (261 cases) and the 
hyperplasia-malignant group (1 25 cases). The mean follow-up 



Table 1 . Patient characteristics 



Variable 


Hyperplasia-benign 
(n=261) 


Hyperplasia-malignant 
(n=125) 


Odds ratio 


95% 

Confidence interval 


p-value 


Age (yr) 


Mean (SD) 


50.4 (9.4) 


48.3 (7.4) 








22-47 


138(52.8) 


47 (37.6) 


1 


Reference 




48-52 


67 (25.7) 


34 (27.2) 


1.49 


0.88-2.53 


0.139 


>53 


56(21.5) 


44 (25.2) 


1.57 


1.38-3.86 


0.001 


Gravidity 


0 


30(11.5) 


22(17.6) 


1 


Reference 




>1 


231 (88.5) 


103 (82.4) 


0.61 


0.33-1.10 


0.102 


Parity 


o 


34(13.0) 


22(17.6) 


1 


Reference 




>1 


227 (87.0) 


103 (82.4) 


0.70 


0.39-1.26 


0.234 


Menopausal status* 


No 


211 (81.1) 


79 (64.2) 


1 


Reference 




Yes 


49(18.9) 


44 (37.8) 


2.40 


1 .48-3.88 


<0.001 


Hypertension history 


No 


220 (84.3) 


96 (76.8) 


1 


Reference 




Yes 


38(14.6) 


25 (20.0) 


1.51 


0.86-2.64 


0.149 


Unknown 


3(1.1) 


4 (3.2) 


3.05 


0.67-13.90 


0.149 


Diabetes history 


No 


249 (95.4) 


101 (80.8) 


1 


Reference 




Yes 


9 (3.4) 


22(17.0) 


6.03 


2.68-13.54 


<0.001 


Unknown 


3(1.1) 


2(1.0) 


1.64 


0.27-9.98 


0.589 


Bleeding history 


No 


46(17.6) 


6 (4.8) 


1 


Reference 




Yes 


215(82.4) 


119(95.2) 


4.24 


1.76-10.22 


0.001 


Preoperative pathology 


Non-AEH 


166 (63.6) 


25 (20.0) 


1 


Reference 




AEH 


95 (36.4) 


100 (80.0) 


6.99 


4.21-11.59 


<0.001 


BMI + 


<24 


143 (54.8) 


36 (28.8) 


1 


Reference 




24-26.9 


62 (23.7) 


28 (22.4) 


1.79 


1.01-3.19 


0.004 


>27 


56(21.5) 


61 (48.8) 


4.33 


2.59-7.24 


<0.001 



AEH, atypical endometrial hyperplasia; BMI, body mass index. 

*Three missing data. + There are different criteria for applying the definition of obesity among adults in Taiwan. Using BMI categories defined by 
the Department of Health in Taiwan, overweight is defined as BMI >24, and obese is defined as BMI >27 (http://obesity.bhp.gov.tw/cht/index. 
php?code=list&ids=82). 
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Table 2. Results of multiple logistic regression analysis of the 
significant clinical and pathologic characteristics in the prediction of 
concurrent endometrial carcinoma 



Variable p OR 95% CI p-value 



OR, odds ratio; CI, confidence interval; AEH, atypical endometrial 
hyperplasia; BMI, body mass index. 



period of the hyperplasia-malignant group was 54.9 months. 
As shown in Table 1, when referenced with those cases in the 
hyperplasia-benign group, the women with age >53 (odds 
ratio [OR], 1.57; 95% confidence interval [CI], 1.38 to 3.86), 
menopausal status (OR, 2.40; 95% CI, 1.48 to 3.88), diabetes 
history (OR, 6.03; 95% CI, 2.68 to 13.54), abnormal uterine 
bleeding (OR, 4.24; 95% CI, 1 .76 to 1 0.22), atypical endometrial 
hyperplasia (AEH; OR, 6.99; 95% CI, 4.21 to 1 1 .59), and BMI >24, 
BMI 24-26.9 (OR, 1.79; 95% CI, 1.01 to 3.19), and BMI >27 (OR, 
4.33; 95% CI, 2.59 to 7.24) in the hyperplasia-malignant group 
had statistically higher risks of being diagnosed as coexisting 
endometrial carcinoma by simple logistic regression model. 
In addition, our results showed that cases in the hyperplasia- 
malignant group with gravity >1 (OR, 0.61 ; 95% CI, 0.33 to 1 .1 0) 
or parity >1 (OR, 0.70; 95% CI, 0.39 to 1 .26) had reduced risks of 
coexisting endometrial carcinoma, which were not with statis- 
tical significance. 

After adjusting the potential confounders by multiple lo- 
gistic regression analysis in Table 2, age >53 (OR, 2.40; 95% 
CI, 1 .26 to 4.57), menopausal status (OR, 2.07; 95% CI, 1 .1 4 to 
3.76), diabetes history (OR, 7.33; 95% CI, 2.79 to 1 9.26), abnor- 
mal uterine bleeding (OR, 3.99; 95% CI, 1.22 to 13.02), AEH 
(OR, 7.38; 95% CI, 4.03 to 13.49), and BMI >27 (OR, 3.24; 95% 
CI, 1.76 to 5.97) were demonstrated to be independent risk 
factors for prediction of endometrial hyperplasia coexisting 
with endometrial carcinoma in our study. Furthermore, parity 
>1 (OR, 0.43; 95% CI, 0.20 to 0.93) was an independent factors 
for negatively predicting coexisting endometrial carcinoma in 
patients with endometrial hyperplasia. 

We further evaluated the diagnostic efficacies of each in- 
dependent parameter and combinations of these factors to 



Age (yr) 



22-47 




1 


Reference 




48-52 


0.2405 


1.27 


0.67-2.42 


0.464 


>53 


0.8756 


2.40 


1.26-4.57 


0.007 


Diabetes history 


No 




1 


Reference 




Yes 


1.9921 


7.33 


2.79-19.26 


<0.001 


Parity 


0 




1 


Reference 






-1.0344 


0.43 


0.20-0.93 


0.033 


Menopausal status 


No 




1 


Reference 




Yes 


0.7299 


2.07 


1.14-3.76 


0.016 


Bleeding history 


No 




1 


Reference 




Yes 


1 .3829 


3.99 


1.22-13.02 


0.022 


Preoperative pathology 


Non-AEH 




1 


Reference 




AEH 


1 .9982 


7.38 


4.03-13.49 


<0.001 


BMI 


<24 




1 


Reference 




24-26.9 


0.4725 


1.60 


0.81-3.16 


0.172 


>27 


1.1756 


3.24 


1.76-5.97 


<0.001 



Table 3. Test of diagnostic accuracy for selected clinical and pathologic characteristics to predict coexisting endometrial carcinoma 



Variable 


Sensitivity 


Specificity 


PPV 


NPV 


AUC (%) 




Age (>53 vs. <53) 


64.8 


21.5 


74.1 


25.9 


56.9 




Diabetes history (yes vs. no) 


17.9 


98.5 


8.1 


91.7 


57.2 




Parity (0 vs.>1) 


82.4 


13.0 


85.5 


14.5 


52.2 




Menopausal status (yes vs. no) 


35.8 


18.8 


24.2 


75.7 


58.5 




Bleeding history (yes vs. no) 


95.2 


17.6 


86.5 


13.5 


56.4 




BMI (>27 vs. <27) 


48.8 


80.1 


29.3 


70.7 


64.4 




AEH (yes vs. no) 


80.0 


63.6 


54.5 


49.6 


71.8 




AEH+bleeding history 


76.8 


66.7 


47.4 


52.6 


72.0 




AEH+parity=0 


69.6 


67.0 


44.8 


55.2 


68.3 




AEH+BMI>27 


36.4 


90.4 


18.4 


81.8 


63.6 




AEH+Age>53 


49.6 


70.1 


36.2 


63.7 


59.8 




AEH+menopause 


30.4 


94.6 


13.4 


86.5 


52.5 





AEH, atypical endometrial hyperplasia; AUC, area under curve; NPV, negative predictive value; PPV, positive predictive value. 
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predict the endometrial hyperplasia patients coexisting with en- 
dometrial carcinoma by the ROC curves. As shown in Table 3, the 
area under curve (AUC) of ROC curve of AEH was highest (71.8%) 
among these factors. The AEH had better sensitivity (80.0%) 
and specificity (63.6%) for predicting coexisting endometrial 
carcinoma than those of other parameters. The positive pre- 
dictive value (PPV) and negative predictive value (NPV) of AEH 
for coexisting endometrial carcinoma in endometrial hyper- 
plasia were 54.5% and 49.6%, respectively. 

As shown in Table 3, the combination of atypical hyperplasia 
and abnormal uterine bleeding had better sensitivity (76.8%) 
and specificity (66.7%) for predicting coexisting endometrial 
carcinoma in endometrial hyperplasia patients than those of 
other combinations. The PPV and NPV of this combination for 
coexisting endometrial carcinoma in endometrial hyperplasia 
were 47.4% and 52.6%, respectively. However, the AUC of ROC 
curve of AEH and history of abnormal uterine bleeding was 
72.0%, which was similar to that of AEH (71 .8%) (Fig. 1 ). There- 
fore, the diagnostic efficacy of AEH to predict the endometrial 
hyperplasia coexisting with endometrial carcinoma was bet- 
ter than or similar to those of other independent factors and 
combinations of these factors in our analysis. 

The clinical and pathologic characteristics of the 1 25 women 
diagnosed as having endometrial carcinoma postoperatively 
were reviewed. The histological subtype of one hundred and 
fourteen patients (114/125, 91.2%) was endometrioid ad- 
enocarcinoma. Ninety-four patients had grade 1 disease and 
twenty-three had grade 2. Most cases (106/125, 84.8%) had 
less than one-half myometrial invasion. In our study, none of 
the 125 patients underwent re-staging surgery for the carci- 
noma. Twenty-three patients received adjuvant radiotherapy 




0.00 0.25 0.50 0.75 1.00 



1 -specificity 

Fig. 1 . The area under curve (AUC) of receiver operating characteristic 
(ROC) curve of atypical endometrial hyperplasia (AEH) was 71.8%. The 
AUC of ROC curve of AEH and history of abnormal uterine bleeding 
was 72.0%. 



for incomplete disease staging. Six (4.8%) of the 125 women 
had disease relapse during the follow-up period. 

DISCUSSION 

The endometrial hyperplasia usually evolves by the result of 
protracted estrogenic stimulation without progestin influence. 
However, the simple hyperplasia without atypia is similar to 
the normal proliferative endometrium and the complex hy- 
perplasia with nuclear atypia resembles the well differentiated 
endometrioid adenocarcinoma [9]. Therefore, many previous 
studies have exhibited that the coexisting rate of endometrial 
carcinoma in patients with AEH varies from 15% to 54% [7,10- 
13]. In our study, 100 (51.3%) out of 195 women with AEH 
were diagnosed as endometrial carcinoma after hysterectomy 
but only 25 (13.1%) out of 191 with endometrial hyperplasia 
without nuclear atypia had coexisting endometrial carcinoma 
after hysterectomy (Table 1 ). 

In addition to low reproducibility among pathologists [1,4], 
complex atypical hyperplasia and well differentiated endo- 
metrioid adenocarcinoma share some molecular character- 
istics such as microsatellite instability and mutation of PTEN, 
CTNNB1, and K-ras [8,14,15]. It is difficult to definitely separate 
these two entities by one or a combination of these molecular 
markers. Furthermore, the coexisting endometrial carcinoma 
in patients with endometrial hyperplasia may result in inad- 
equate surgical staging for these patients. For patient safety, 
more clinical information should be identified to make the 
physician aware of the possibility of coexisting endometrial 
carcinoma in patients with endometrial hyperplasia. In our 
study, advanced age, menopausal status, diabetes history, 
abnormal uterine bleeding, AEH and high BMI were indepen- 
dent risk factors for predicting the coexisting endometrial car- 
cinoma (Table 2). 

Previous studies have demonstrated that weight-related 
abnormalities, such as obesity, diabetes, and menstrual dys- 
function would increase the risk of endometrial cancer [1 6-1 8]. 
In our study, these parameters were demonstrated to be inde- 
pendent risk factors for predicting the coexisting endometrial 
carcinoma (Table 2), but their diagnostic efficacies to predict 
coexisting endometrial carcinoma in endometrial hyperplasia 
were not adequate (Table 3). Although AEH could predict 
most of the endometrial hyperplasia patients with coexisting 
endometrial carcinoma in our analysis (Table 3), more precise 
biomarkers should be explored to identify this problem be- 
fore hysterectomy. Recently, endometrial carcinoma has been 
shown to be a complex disease driven by abnormal genetic; 
therefore, the investigations of epigenetic and microRNAs 
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regulation of gene expression in endometrial lesion might 
provide a new method to precisely identify these patients 
having coexisting endometrial carcinoma in endometrial hy- 
perplasia [19,20]. 

In previous studies, the histology of all the patients with 
coexisting endometrial carcinoma in endometrial hyperplasia 
would be endometrioid adenocarcinoma without grade 3 dis- 
ease [3,10]. However, 1 14 (91.2%) patients were endometrioid 
adenocarcinoma and 4 patients had grade 3 disease in our se- 
ries. In keeping with a previous report [1], most cases (106/1 25, 
84.8%) had less than one-half myometrial invasion. Trimble et 
al. [1] demonstrated that all of these cases had a good prog- 
nosis without recurrence. In our current study, 6 (4.8%) of the 
125 cancer patients had disease relapse during the follow-up 
period, which was consistent with our previous data [7]. 

In this multi-center investigation, the pathologic review was 
the important part. Because the studied period was long (from 
1 991 to 2009), the gualities of some tissue samples of the 
studied population were not suitable for pathologic reading. 
Therefore, the pathologic accuracy could not be evaluated ad- 
eguately. Only the risk factor analysis of coexisting endometrial 
carcinoma in patients with endometrial hyperplasia was pre- 
sented in this study based on the medical records. This might 
be the reason that the numbers of hyperplasia-malignant 
group in non-AEH or AEH sub-groups were higher than those 
of published literature. It was also the limitation of this study. 

In conclusion, the prognosis of coexisting endometrial carci- 
noma in women with endometrial hyperplasia was relatively 
good with a low recurrence rate. Physicians should consider 
the possibility of coexisting malignancy when examining 
endometrial hyperplasia patients with the related risk factors, 
especially AEH. 
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